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(57) [S^tl] 

[mm] i^m}'^>-y:^9^im^'^^tfj:< 4F' 

Iftl^^S] h 7 > ->'X ^' (7) V - X • K v^T-K 

il:?iJ«^gB<0-35l-Sll? h 7 > V X ^ «r«^ LT ^ ^ ■) 

iiaBBLO, B L 0 KO#>5'U«^^*l.. IS)— <07- K 
ffiP LBB LUS^^itTv^So 




1 

rj<*'J-t;V'rn y>!'5iJ«fi£$*i., ^<o^*';-t;V'rn 

? ^ -> 5' t . 75- ^ ^ -t ;U/i^1f 

r -fe ;v T u 'f ^ tt 3t ^f5-«^f E«^«-e *> o r , 

(c, tf y MlliV d dsgvMitf -7 MS<75H i g h 

UgM 3. tt T^c * j»^f2-ilgfiT- o r . 

^V^Jitf y >l^<OH i g h U^H'iZ^ \f. -J VmtV s s 

mf*:+ ^ /N- -> J' Sra&^MM L-C p« ^ 'J -fe JWA-'W^ $ 
c<o^*U-feJi'«:1S3S:fflit?iJ««i--5.i:*t-. Sit 
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-t ;u Tl"f ***fiS; Six. ^(Op<^'J-t;vri"fo-trJi^ 

Hirie# § ii*>'^' y 7 r i±. 1" xo/Jn $ ^ 1 OS § a. 

it. :z<D?i^')-t)ui:u^mmm^-ti>t^iz. mm. 

y9(o-mi^y vmizmm^ix. mmit-fu-vnm 

izmm^ttfz^mmmMwx'^-ox. 

Mo 

$ fLTt 5^SI«f^* -v ^ < -> t . 55- e> ^ * U -b 

figsjT.. :i(7)>t^y)^)vim^mmmm-r^tmz. 
30 mmzmm^itfc^mi^umMSiX'^-ox. 

[i«*«8] -7- m^-i^- hmffit-r^ h7>v;^5' 
m^it. z<r)^^')t)uimmmmmmir^t^iz. 

w cOitt^m^gBcO^'^ <t^ -^izmtR h 7 V V ;^ ^ ?r 
jwro y ^'C7)-Slik^•y h^USMSn, «76^'7"U- 

KlHS&li. HtlfS;^ ^ >; -t ^i^r n -y (O 1 Utt^vMi 2 H 
lll*a9l nMOS h^VvXi't pMOS h^Vv 



3 

h7>vX5^ t pMOS h 7 > vX^^Sra&9»J«^LT^ 
[0 0 0 1 ] 

mmimMw^zm^^o 

to 0 0 2] 

(Ferroelectric Capacitor ) Srfflv^fc^ 
SSH^^-t*; (FR AM : Ferroelectric RAM ) ^i^^ttg 

^U^)VX-\±. IMtf-y h F R AM<7)^^7!?qf :btLTv^ 
(H.Koike et al.,1996IEEE International Solid-St 
ate Circuit Conference Digest of Technical Paper, p 
p. 368-369. Feb. 1996) o 

[0 0 0 31 F R AM<7)-fe;l'ii. ^^S^JJO S R AM + 
Shadow Memory Wffi^^ 2 h ^ > v X ^ + 2 ^ ^ >'n° v 

^m^t. DRAM(Dm^tmz<m^tmz'\i)vm^ 

fZo m? 4 (a) tCt2e5^CODR AMO 1 h^^vX^^H- 
1 ^-Y^^'v^lt^cO^^ V -feJl^^. (b) tce&3SFRA 
MOl h-^ ^vX^'^- 1 ^^/N*v^<t^<7)^^U-b;vSr 
^-To B^i^T^MC. fil^FRAMcOl hv>v^X5^+iar 
^/N-v^S^(7)>-=eU -t;i/tz^^v^r{i. ^>ii^DR AM 

[0 0 0 4] ^;^^,a:(i. DR AMT^ti:. EI 7 5 (a) 

(r>m&-wmm^<ommz7r.'txnf^z. ^^/>-v^tL 

Tii'grO*)^0Srfflv^^7!i^ FRAMT-li. HITS (b) 

r SeKt DRAM^Ie]^T% [174 (c) {Ztf-T ^ 
(i. 2FX4F = 8F- ^ titii/h ^ < L H < 

v^o c^r-. Fii^/hfinx^ft^^-to 

[0 0 0 5 J MSt^4 F- X^^jSL^^«!^J^ L-C> 
fflEMh v>vX^^fflMTFT (Thin Film Transisto 
r) *fflv^/jCT (K.Sunouchi et al.l998 IEEE lEDM Dig 
est of Technical Paper, pp. 23-26. Dec. 1989) ^i)^^ 



3 ) #§9^11-177036 

4 

)\^) tit^^tlTV^^ (T-Hasegawa et al,1993 IEEE I 
nternational Solid-State Circuit Conference Digest 

of Technical Paper, pp. 46-47, Feb, 1993 ) 
i^r^^::^ i)^x b r zaffllSt^S L v>o 

[0 0 0 6] C<7)J:^tc. e&*FRAM-tr;HCioV^T 
(i. (1) /h^vM F' -if-f X(;)^^U-tr;V. (2)M 
it;&-'S^'5r¥ffih^>v^^> (3) m.m'&L(r>hh^y 

vi^r^^T.^^. (7)3,^,*M5:-e§^v^^v^^^i o 

10 {Q0 0 7\ tfz. l&f^:^S-C»x.tf. DRAMT-ti. 
^^/N'v^'tT)-®^ hm@*(l/2)V d dC@^ 

FRAMT-ti. OV--VddF0ir% ^m^^^ 

,a:o^M^^o c<7),«^jiMLr 117 6 (a) tc^-r 

J:^^. -/l^- (T.Sumi et al.l 

994 IEEE International Sol id-State Circuit Confere 
nee Digest of Technical Paper. pp. 268-269, Feb. 1994 
m 117 6 (b) (c) U^i-J:^^. 7^1^- h 

(1/2)V d dU@Si->&:^^ (H.Koikeet al.,19 
96 IEEE International Solid-State Circuit Conferen 
20 ce Digest ofTechnical Paper, pp. 368-369, Feb, 1996 > 
X«iK.Takeuchi et al.,IEICE Trans, Electron. , Vol . E7 
9-C, No. 2, Feb, 1996 ) *5 #:b 0 oo*>^o 
[0 0 0 8] -fV-YmM^OV-Yddmi^m-th 

fi. nm^'A'h^^^i. wmnmm'f'^^iZWz^^fzisb. m. 

"(i/2)v d d fti5^#fiomv^'/w- 
30 ^ X 5^ >f t <^ ^ yi- < A i)^%mx_ ^. ^ o 

[0 0 0 9] L7&^L^:6^i^> ee^FR AMCO^^U-fe;!/ 
ii. 1174 (b) [zm't^n\Z^ DRAM^IWli:< 

oT^*}. ;^n--vy-K (SN) «imiSSAm<^;^ 

9 y Y^^4^\zvu-'r ^ y/xzf^ho «):or. SNti 
"1" T'-^'^^B*. SN;6^'-t;V h-^ >vX^^<7)p nj^ 
>&S5(7)v-v>^^ V3 >U-^lCi: V s s Ul^Ti-^/w 
T'UU- hmffi:«>^(l/2)Vd d@S<7)i^^. ■t;l/'lt 
«^-'ffi«$^tt>?)o J; or. (1/2) V d d-fe;i/yu~ h:^ 

40 5S:Ui3V^rii. DRAM^I^tt^t^J v:3.1^I^^7&-^J2. 

[0 0 10] ^OJ: ^ tz. a£3SFR AMtlisv^Tii. 
ailjf^ (PLmiiH^) <h 'J 7 y 

[0 0 1 1 ] * /c. e^^^OF R AMti:fev^ri±. -^COJ: 
^^Pa1S,^.^>ff4LTV>;^j, mil (a) (it^5SFRA 
MOX^' > hV^^tfelg^^L. 117 7 (b) tiPLIgSl 

:^*os&ft*^L. 117 7 (d) 
50 ';;^fflii±o«iLSl:S:*i-o a&*<?^^^ftiL:^r*ui3v^r 
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7 7 (d) iZTp-ti.'jiz. "1" T'-i'llP s+P r, 
"0" r-9liP s -P r ^(Dm^m^Mit^j: 
i> ( 1 T/ 1 cr-ii'?-<o^») o L7J»L^**c,5tism* 

^^^b^-*-2>o ^Jx.lf, "I" r-9X-\i. Ps+Pr<0 
rt(73 P s - P r ^jii^-irsim^^ffi^T-, " 0 " r- 9 X' 

[0 0 1 211117 7 (c) l±wC0fBlM«rJ!ij*i"'5>ia£*:^ 
^Sr^-To mA-iULm. P L4:V s s*-^bV d dic± 
»f. ^.CjI-V d dJJ^'bV s s UTtf/if^> •t>XT>7' 

B#cot;^x'; ;^ffl«^±«O«,i0fSr[17 7 (e) tc^1-„ 

"1" r-tr ( (2) <o*.) it. -««-«is:eLT 

(1) W,arWfl:eiC3|5-2)7!i*P L^Tlf^C "9 
(3) (DitLM-K^io ioT "1" -r-^ii. ^T^^f) 
X'-^mV.^^^*^* y V^ii. n^^m^id- : 2 P r fi 

li. (3) <o.A;;!i^ib (1) Of^jzfr^. (3) o.^j:^ 

[0 0 131 L*^L^75>'fb^(0:^-ftli;. H 7 7 ( c ) C 

L^r±tf> P L^Ttf-J)/-*, *£»2JSP L*±lfTtf 
i-'&dei-IIA^^t'&^ts:), 117 7 (b) izit^WBizr 

(0 0 141 

mii^^^^j:^W]-y>'>'^9. rfim^<r> $> i> ^ > V ^ r 
9 ty^mtt. <r> 3 ^.^mtLX' § * T ^ 1 OR-IS,'?. 

? f> (cisaisf'^ ( p L ^a®^) t 'J 7 u y V 

[0 0 1 51 i^^mt. ±ffi(7>»1t^r#«LT^&tt;^-: 

[0 0 161 itz. *§&^</)ffe<7)B6<)i±, hma 
[00 1 71 ttz^ :^^m<r>m<^Bmii. i6f^iis<^e 



[0 0 181 

(i*MSr»ifei--i)^-*<o*si mm) ±timmim^ 

[0 0 191(1) h 7 ^vXi-cOV-;^ • KU"f 

t^r-r 2:$:Olf y |B|-(07- m 

[0 0 2 0] (2) 7- mS-r- h^lffi^i-r* h7>v 

y^ft. z<D V y > 'y f (^y - :^ ■ Kl^'f >^?-P^ t- 

mmm ? a/'csi^mft^^ ^ --s -> 5' t , ^ * -t 

Klt?iJ«^SB<0iI?=5: < t ^-mzmm h 7 > vX 9 

*^L, ^1 hm®i:^2<Dyu- 1 

ffleir^mc. *vM±2liSlc, pJ*";-t:;«'ro -;'^'tr 
S fL-Ci ^ i t 4- #® t -t o 
30 [0 0 2 11 (3) h 9 i'OV-X • KU^ 

mtx y 9imm^tL. z<Dj(^')-t)v 
m y 9(D-^iiy^ y hmzmm^it. ^^t±7°u-h 

<;5X ^' > hv^'f B#li, bSffiiiV s s (I. tf-;' b 

*ai4V d dsgvMit: y M^<7DH i g h U^;Ulc4o-Cv> 

40 [0 0 2 21 (4) h7>vX5'<oy-::^ • Kl"<>SS^ 
mmmmU(0^>^j: < t i,-mizmiR-i- 7 > vX 5^ 

mLX;>t'e')-k)v:rciy9iimm^ti. z<r>ji^')^)i' 

yuy f^ffi-mi^'y hmzmm^n. 
mmizmm^iifz^mmim.^m.x'h^x . mif.SA^ 

(r>7.9y K/<^B*i±. yu- h^ffiliV d d^vM±e y 
h^WH i g h \/^f\^\z^ Mv h^liV s s IC^roTV^ 

50 [0 0 2 31 (5) Y'7>'J7^9(nv-7^ ■ Kl"f>S^- 



7 

V.mi~mm^ti. m^^'J-t^vrn yi^irlSScESLr 

«• IKift L ^ Nf K «r S < IS^ L r ^ -5. ^ i: «• -r 

[0 0 2 4] (6) h^>->'^9ff)V-7.- K U-f >^i^ 

rn ■;; ^(7?-S|(it'-7 h#^U5^^$fL, 'te^l±7°l'- h 

[0 0 2 5] (7) V- ms-r- hmffit-r-s, h^^-y 

$ + /Vv t . «b p( ^ -fe ;v 

[0 0 2 61 (8) 7- m*--*^- h^^-v 

;^ J' t . c CO h 7 > V X 5- (O V - 7, • K u F^u 

d <Dm.mimm^'>^£ < t ^ -st-s^R h 7 v x 
L T ^ ^ -J -t T u -T ixtz^m-^w^mm. 

[0 0 2 7] (9) !SiS«f*:4r^/<vi'4-fflWc5!^»l614 
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(r)^mmim.mmiZiS^^X. nMOS h^^vX^-tp 
MOS h7>vX^'S?/?SSimff4r-ir^«v^?--5-*t-rfL 

— ^ICnMOS ^^VvXi'tpMOS h7>->*X5'$r 
IfeyiJS^ L r saiRx ^ y ^^'pi-i < t i 1 fflJJliit 

-t^urn y ir(o-5g(itr-y ■ffeiSiiyu 

10 [0 0 2 81 ^iT% :*:|&?^<OSS Lv^Hife^fili: LT 

[0 0 2 9] (a) (l)(2)Hi5V^r, T -r -f ri&I^B#, 
1 ■y-'f 5';u4'-CI±, ^ 1 oyu- h«gi:^2 (oyu- 
hmffi<^<'^-f*t*^-:ftr<7).^«iv s s ~v d dra^Sb^tL, 

V s s O S i T** -£> CI t o 
[0 0 3 0] (b) (2) t-iJV^T, ^1. ^2<oyu-h 

[0 0 3 1 ] (c) (3) fliiV^T, iJif^Bf, l-'f^i'JU 
20 >tJ, yu-l-mffili. — S/ittV s s Ti-ib V d ds&v^li 
t* y MIcOH i g h U'^;i'H±*5'9 , V s s lcT*^*-5>- 

to 

[0 0 3 2] (d) (4) lC:teV^T, filf^B#. 
4". yi^-h^gli, -S;^ittV d d^v>l±tr-y h^co 
High \y^)Vt^hV s s IwT*^*) , V d dsgvMikf-y 
M^tOH i g h l^'^^KCJi**-!)^ to 

[0 0 3 3] (e) (3)(4)Ui5V>r. j< * 'J -b;P«7)^Km 

^ / V ^ Ife^jg^ L -c L r ^ c: t o 
30 ( 0 0 3 41 (f) (6) Hi3V»-C, ^SEIRJili,. ^Sim 

(0 0 3 51 (g) (7) HiJV^r, «^ 1 O^JSSB^ t y 

b- h@e^^<')3> J' ^ h refill. 1 tr-;' hsas. 2 

•y h Sttt. 4 -y h sKv^ (± 7 - K^X -y tTb^PI 
te'C^^) CI t o 
(0 0 3 61 (ftffl) fl!rffi(l)(2)tZJ;tT.lf, P L^Sr^ 

40 fflLT'b, m.r^.\^fz1 - h'm~mm.^iXf£ii^h. rn y 
^'S«?b9>vXi'7>«ON$n-ri-, -t;i^7'-5'7j»a*^ 

^j:^^fzit>. -fe;VT'-:?7!)^^<^di$tt^v>-t;V7'a y i'rt 

fi«l±jeit>«:v^o 

[0 0 3 7] fll£(3) (4) »C J: tilf. T rUlf^BtlC 
Kt;. PL^fiLi:BLmfa:<7)^^5Vd dH=&oTiJt). 



( 6 ) 

9 

-C. -SCOP L^±tfTtf (Ttf±tf) 1-'5>/iltT% 1^ 

[0 0 3 8] mms) izxtii^. 

[0 0 3 91 mria(6) HJ;til^. •fe;^h v>v>^5'^3^ 10 

^a^WfiS-Cl^^fw*!). P Leid^Oi£trL?rfg:Mt:'§. PL 

[0 0 4 0] mfl£(7) tCJ:fLlf. 7- K^X-^ ^fflco 

^c7)sts^fg:iiS'e§. PLiEi6:^suiott^. PLseia 
[0 0 4 1 1 Hfris(8) uiiiif. h^iEi&ms&^o 

[0 0 4 21 WIS (9) tlcl:tt{f. ^ ^ h y > 'J >^ 
9RXf. y ^MiRh "7 > 'J :^ 9 )\^CMO Sit-c 

[0 0 4 31 

\^^:h^m<D\Hmz^^^xumi'^o 30 

[0 0 4 41 mii&L/^^l, m2(Di^^^j:?nm.^JZHL 

-r^^^#(±. ^Fffl^&tt^T^ssigmft^^-^eu-c. (1) 

^VMF' ^f>f X<;)>^U-t;v. (2) 

(3) ia^14c7)i)^^ >rAT^-t:y^ 

^H^. (0 3.^.7i>^'MALr*§. L7&-4> P LmfiH^-e. iSii 
L/^ (4flll¥9 - 1 5 3 1 3 7#) o 

[0 0 4 51 ^m(Dmm^mmz^^^o mi mi 

9, ins OH. ^fe®5iggo>^'J-t;^0«^[nIKti6ft 40 
[00461 ^78 (a) U^-Ti^U^ X > K^M 
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^ome^ii^^L^v^o J:oT. "1" (7)^@T'-:5^ 
(i. H 7 8 ( a ) (7) 11 f- 'J ffl^<7) " 1 " O.a;, 

"0" (D^mr-^ii. e;5;7"';;^ffil^o "O" to.^j* 

mm:^^-^^. 0 v-v d d|gi6:^^r-*^^ (1/2) 
Vd dH^:^^-C*;?>d -t;VT'-^^t±^:fer»Sp$ 

[00471 11178 (b) i^zTj^-tx ^ ti. r^-T^ 

^b-t)}^ hy>'y:^9(D^0FFizLX. "Tn y^SlRh 

^7!i^ OFF Lfz-^Jl^ h ^ > v;^ 9 {Z^f^m^Lfz^^m 

iy^o^mmm^^y hmzm^th^ti^o x^x. > 
ab^o cititij:»). mi sizm-rtf^-r^ y^itzx^. 

i> o 

[00481 ^h\z^ mi 2> u^-r-fe ;urn ^ * 2 IS 
Jt^tcLT. #>^«:br'y (/BL, BL) <r>}:^%h 

i)^\z^^Lx. 2isc7)-tr;vrn ^ vmz^ 

m.^ith2m(0:^'^)V^)\^'ki^MZ\^X. 2 h v > ^ 
^/2 5^lfm«^^-\'/N'v^ (=2T/2C) r-l *7 h 

KBL^^^^ii^'H^^-ei^^o 

[00491 tfz^ mi 9 (a) ^ tz. rn 7 

^^ill?^h^>v;^^*2lilI?iJSMLT. -:^?:D (De 
pletion ) -/cOh v>v;^5'UL. -fxjy^MiKh 
v>vX5^ (BSO, B S 1) coh^^itjtb;^--:^* "H" 

-2) o 

[0 0 5 01 11179 (b) (c) ii'7;*--;VT'y KB L 

:^^oiijf^t?9u^-ro ^feST'^-^r*^ i 9 tc. (1/2) 

Vd dS^T^l/- hm@;^^ (EI7 9 (b) ) . lEft-r 
l^-hm®::^^ ([17 9 (c) ) :^mmX^^o 
[0 0 5 11 L7!>^L^7!i-'i^5fe^Ui5V^T^>. I1I8 0 tc^ 

118 Otim^FR AM^5fe®OiteSSr^LTV^^o e£ 
5^FRAM-Cii. 2TX2C-tr;i/, lT/lC'fe;uoM 

(1/2) V d d H^P L:f3^X'\t ^jyUy v ^l&f^SrdK'll 

tLTV^;^jo :ifiizMLX^m<D'^)i^U^X{±. 2 T/ 

2C-t;i-, 1 T/ 1 c-fe;K7)j^:^tii5\/^T. Ssiio (1/ 
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2) V d d@SP L:^S:i. p LiEijj:^^^>iiffl-c#^o 
10 0 5 2] ^opai^^m? 9 ^m^^xn^-f^o 

WL 2 *S*?LT. MC 1 *^<i^«§ L/cV^:^>g'. 
WL2SrH i g h 75-«b L o w LT. 
SrONL. BSOSrLo wi)-h\l i g h li LT. 

o w^^ib H i g h i"'&o 

[0 0 5 3] PL^titi, MC 1 0^g|m«^^^>'^'v^ 
0-$gtC^jD^tl. If hia (/BL) m(i«i> MCI 

* V s s uyU-^^- V LT>o/-*^. PL^Vss 

^uvdd'Vs s(r>mtLmi)'^mw^ft. 

;VT-*0. rn7^Si^h^>vX^Q2(iOFF$ix 

[0 0 5 4] UC2(r>^m^.i^^'^^^'y9(D— 
^i)^'PL\zmm^nx\^^^fzlsb\Z^ uc2(D^mn^^ 

MC 2 Offers (n 1) RXfO^LX^^h$rMUo:>^)VY 
^>'J:K9[zmW.^iX^n 2-n 3coy - Kti. WL 2 

n--fY>m?^^o ctoT. h 1 - n 3 tllidZ^-r^fe 
§M (^.It^Ctot ^-t^^) t^-^^-t^fzib. Z.flh 
coy-Kti. PL;&^Vs s7&-*bVd dtc^fbt-^^. 3^ 
K«*^^>'>'v^OMffiUiix 0VTMi:t<. Ctot / 
(CMC2+Ctot) X V d dOfl:f5:^^-^^^-r;E)o ID 
^^^^fit^J:*). n 1 - n 3 <7)^fi;6W s s :^i-»b V d 

^ffif'- ^ 7&?IK« $ tL>5> Pn^®.ir7&^* O fZo 

10 0 5 5] *M-CizE-^ n \z. (1/2) V d d 
^Xi^mU^Znl-n^ityu-T'^ >V\iZti:hi}^. P 

J: 19 n 1 - n 3;i)-*«S;()^^lijL^tttL{^Poia:fev>o 
f-^ rB#PB^(iji'^ t RCmax= 1 0// s-C*>-2>/c*!>. C: 
OB#PHli±®<P«ia7!?-*^V^o 
[0056] 5feSI<7D5S|3im^*y ^'Hiisv^ 

§^-Cli. -ICOJ: o ^Po1S^^>Sii^LTv^.S>o 
[0 0 5 7] JUT. *%^<7>*JSff^ffi«'liIM*#S?.^ L 
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[0 0 5 8] (^1 (o%mf^m) m i {t:^^m<r>^ i 
%mKm\z%t>hFRKuim'tm^mwLm. m2\tm 

h ^ > V X ^ i: siissft^^ <r>m]mm,xm^ ^ 

V-Y\zmm.^fi^o COWjatlJ: *). ¥ffihv>vX 
10 9im\^^X^ 4F2 -^J-^f X<oy ■=eU"t;l/:!&^||aT-§>5o 
[0 0 5 9] HI ti^i-i: 0 ti. rn y i^ili;^ h ^ >y 
2l@it?iJS^LT> -:^=^D^'^-/c7)h-7>v;^ 
^tlL. -rn -y ^rjgjf^|.^>v-'>^5^ (BSO, BSD 
(Oh^^ht^-li^Yi 'x uh\Z'tht^ 2o(7)-tr;urn y 

C-tr;U:6-'«^-C§^o. 

20 [0 0 6 0] ^mmmii^^mtm^^^^.^t^ ee^ia 
^-c^)o/^yu- hia^o^ ^^ffiff^®ni3v^T(i. 2tt 

ao-ZU- Mft (PLBBL, PLBL) tC:9^1«?ttT 
V^>£>.«^.T-$)>E>o If ^ h^t^tOB B L i (BBLO. BB 
Ll) ffiijU^M^tL^-t;l.rny^tc(i:. -/U-h^P 
LBBL7!>^'^M^ti. y M^jl:^ <;) B L i (BLO, B 
Ll) 1lUg?^^tL^-t;urn -y iJ^uti, -/U-hS^P 
LB L:6#^^til>«^"^5^>E)o 1;^;. 
too 6 iT'ic^i: dicy^- h^i^Sli-icitUJ: 
EI2 (b) U^-ri^H. iftfW. BBL ifflij(^-t 
30 y ^p^(r>^)Vi:M^'thm'^. P^ LBB L<7)<;i^o 

V— V d d-^ov twm\^x^)vr-9^m^m^ 

#.H?.Vf -y h^i:^;S>B L i ffliJtl®M^:K^-t;i'-7'n y ^ 
HS^t$ti-5>yu- h^tP LB LJ±0 V(7)^ S-C$,^fc 
yu-7'>{>y\Ztsi^^)\^J-Y\t^ 0V<Ott 

mxitmmx^^o 

[0 0 6 2] ^}i^y-Yi)^yu-7'^ >rx$>oXi>. 

tOV\z^<^r:^^ftfz&^ (XJi^-x.;^) t(Dpnm 
40 ^(D') iiZXy)'^{ZOV\iZfj::hfzisb^ m^V.i^^^r^< 

ix^o ^'^mwmizjiio. iSS^SOl T/l C«fi£-tr. 
®:m&W}m'n^tfj:;bFLmW}:^^x. L^^i>yrj^ 

[0 0 6 3] :$:5l^cOit^tIi5V^T<>. lT/lC«ffi 
\If)-^Xtj:<. 2T/2Cm^i)m^X^^o wCO^ 

1112 (a) lZ^-r<t9U. rny:5^iliRfi-^BS0 
iiB S 1 *i6I^B#M:^H i g h P^Ji^tcL. If -7 
50 BBLi, BL i lC03&;!i*^-b;vrn-yi>p:^t *>S«^ 
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LT. h^^>PLBBL. P LB LM:^iif^$'^ 

[0 0 6 4] ifz. 112 (a) (b) fa] i: ^ v 

10 0 6 51 (^2 (DMmmm) m 3 (i. *^0>g<7)^ 2 
^co*^T-i. ^i<^«iSB^t[5]«o^m7&^'* 

Z<DX^iZ. ^}l^m^4m. 8fl, 1611, 3 2 

[0 0 6 6] [i4{±. m3(o^mmr-$>^ . d^^-zo 

[0 0 6 7] (^3 (ommMm) u 5 --a 1 3 ^t^^m 30 
mi>Mmmi t\s\m\z. yu^r-^i >v\zx.h^m.r- 

[0 0 6 8] msit. :^^m<r>m3<o^mMmiz^^t>^ 

«ffii-^o ^^JSff^ls-eii. If y (BEL i, B 

L i) T-lfiO^^--b;l'*rn>y ^«:*;firLTv^;5>c 
x.(^. B B L i tc-tr;!/^- 3^ ^ff^^^m-r^-^. DBSO 
^ h i g h --fe;W7:)^#HSlf hll 

fflijtoB L i izmm^n^ b l i iz-t^bT-'- 5^ 

if^. DB S 1 S: h i g h 

7!i-'#Bgtfy h^ffllJOBBL i ^zmm^tt^ho 
[0 0 6 91 I16ti:. H 5 O^^cofSf^CT^r^i-o 116 50 
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(a) lilT/lCl»^T% -fi^-hmW}:fJ^(r>^^i: 
S^-To WL 2S.t>*DWL 2 * L o wU^^U. BSOS.^>* 
DBS04-High U^;^tcLT. j< JVRX/V < 

-h^ (PLBBL, PLBL) cortOi:*:^. 
^;b-rn -y :5^ffl(7)yu- (D P L) 

^iti^ti:ho r-9(Dm^m^ik. BSOSrTtf^ WL 
2*±frf. e-y h«I^V s s U^U^-v-vL/^^t. 
DWL^rLow. D B S 0 ^ H i g h UlRo ^ ^ (IJ: 
0. ^^--tr^WU "0" 'r-9i)^n^^ih^^ti^o t 
<D\k. DB S 0 ^TtfDWL 2 ^±tf^^ ^U<t T 

[0 0 7 0] ^^--t^U-OSiifSft^^-V/N^v'^^T)®^?: 

"0" 7"-:$^^ "1" f'-^^KtC*;E,C t;{i^T*^. 

[0 0 7 1 ] 116 (b) ii. (1/2) V d dS^^U- h 
:^^ttf^<7)4i>g^^^L. 116 (a) HJt-^. -/U-hS- 

[0 0 7 2] (IS 4 (ommmm) m i ^mn<n'^ 4 

(Onmfm^Z%t>^ F R AMSr^tEi^W^ia-e* . 

-tivrn -y i5^5.C>*i5^< -"t:;ult^?:^L 
-CV^;2)o [15 ^^JSr-S),^^!^. -"tr;vrn y rttc U 

-ty h hyy'J:^9 (Q3, Q4) h U -t hM"^ (R 

ST) i:jM.mLfz.^.x$>^o ^mmjfm(o^i)W:tLx 
^^*^o ^(om'i^mimsi.zm'to 

[0 0 7 3] ms (b) (i 1 T/1 C«fi6;T% -/u- h 
|gii:^S:(7)^^^7Ki-o wl 2SO*dwl 2^LowU 

^^V. B S OS.O'DB S 0 SrH i g h W^;VtiLr. ^ 

;^rn-y i^^fflT'U- (PLBBL, PLBL) 
l^t. --b;urn y ^ffloyu- (DPL) 
* Igfti" ^ ^ h U i: ^) -fe T'- t ^ ^ - T'- 75»-' 

\£y hmzm^i^^n^o 

[0 0 7 4] ^(om. >y^T>yibftmr. :SvMiltif^ 
1^. DBSO^Ttf> --tr^vrn y i: t: y h^S: 

^3^ssLT. mm<ommmm^ftfzv^-'t)i^rrt y^<o 

—^(D':fU-Vm^H'igh\.z^^fztt. RSTia^ 
±tf. ffi^SrV s s 1 {zmt L. miR^tifzV<~'t)U 
05^^mff^^^^' v^<7)M^UV d dcomfS^^renSDL 
T^^^--t;m "0" r-^inm^&^-t^o ^i3. 

- yix- hmii. ^J-fe^ vm^ (v s s i ) ^ga 

[0 0 7 5] -?-<7)ft. RST«l*Ttf. ru- Ml (D 

PL) ^Ttf. DWL 2 ^±lf>^^^(;J: T ^ -r ^ 
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0\WL2, B S 0O';-t^7 hi6{^(i^<--t;l'ftf^h 
SfeyjJ-eUff-ca^. 116<!OJ:oU, WL 2, BSOOU-t 

10 0 7 61 0 8 (a) (1/2) V d dH^yi^- h 

:&^i6f^OJg'&*^L. 118 (b) tcJt-^. ■:^U-b«r 

1 0 0 7 7 1 (^5 (^mmm) m 9 it. ^^mcom 5 

Siimi^^^'J 4r;i/yn y ^S^/'^^ --t^^«fi£«r^L 
[0 0 7 8] **S&BSg(7)<t ^ti^iSm^^^-v/N-v^.^ 

^ i; .y h7&^i)^Jg;M, relaxationCdepolarizatio 
n)> Imprint ^O^c7)^fb:6^/h ^ < (ft <) . y r ]y 

(Q5, Q6) h ::ti4-$iJ{a^^lH-^S^ (R 

ST) hmn(o\^<r>-yj{zmm:^^MiKhy> 

(Q7, Q8) ^<nvm^ (DWLO, DW 
LI) T^U-h^ (DPL) t-hm^^fy^X^^^^o 
10 0 7 9] (^6 (n%W&m HI 1 0 (i. 
6 F R AM^^-tm^^^HlT**) 

[0 0 8 0] :$:^J£ff^Sg75^119 0^^--t;i'^^^^-5),ir 

- Ml^StLT. «tR STfS-^^H i g h 
1--^c<i:UJ; 0. ffi^<7)mfiV s s 1 tift^LT. 
l;^^Y/^••>5^^DP L- V s s 1 omiSMllU-lry h 

^-r. 0 9. mi o{±:;*:<7)0i i 

[0 0 8 11 011 (a) li. 1 T/1 C1«^T% 
~ MEl!i:^^OJ^>g^*^-ro WL 2 *L o wU^;i/. B 
S 0 SrH i g h U^JHILT. ;^ ^ U -tr tf 7 h 
gML. DWLOS-H'i g h l^^;mLT^^ --tr;i/* 

^fflT'U- (P L B B L, P L B L) (7?rtO 1 

/Hi. r ^ --b;^^^-- (DOPL) ^WM-f^^ 

tf. DP LH^ V s s tit. R Sm^-H i g h 
[0 0 8 21 011 (b) (i, (1/2) V d dH^^l-- 
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h:^^SlftO*i^*^L> 011 (a) HJt-<. ^U- 

h*H^^-^/^.'S;«'S^§i6f^«il^^-e*^o fit. 

Wm-th. ts:^. ^\-^)\^'fV-Ym.^ (1/2) V 

dd (SvMiffi^.omii) t ^>prlgr^ 

0 9{C^V>T. X^>K/>M^> DPL* (1/2) 
Vd dtlLTi^v^T. RSTSrTfrf^^. -^^m*^ ^ 
/N'v^^OM^ii: (1/2) V d d U^orv^^/::i6. DWL 

[0 0 8 3] 0 1 ^<r>mx\t. > hVMB#. 

'^gim^^^^^'v^^'cOM^*- (1/2) V d dULri5< 

DP Lt^:?&^*)-C^< . V s s 1 t (1/2) V d d 

[0 0 8 4 ] (^7 <n%mim 0 1 2 %^'^(nm 

7 (7)KJfe®ggU>St5^ F R AM*^1-[i]{l&«^0T-ab 

^LTv^;2,o **ififf^!ffitCi3V^T(i, 09. 01Ot|l] 

20 v^^Tii^ -/U-h^ (DPL) h-^mn^^^^^'y^ h 

>vX3^Sr«B&LTV^^o 01 2<7)^M y h(i. -fe y 

[0085] 013 (a) iilT/1 CltffiT% T^U- 
MEl&:^^0*&^S:^-ro WL 2 *L 0 wU^;v. BS 
0 ^ H i g h V^)V\z L T. ^ ^ U ;y > ^jlg 

kl*i)o I^B#lf. > K/NMB#uk^H i g h 
Xhofz. i5^^--b;UfflS«^«IDWL 0. DWLIO 

High \y^)Vi)-hh o wl/^;HlTtf. A- 

[0 0 8 6] -g-com. -^ji^-ruy^mzny-h^ (pl 

BBL. PLBL) cOrt<7)l:*:«r|Ei6LT. 

^\fy Vmi^m^l^L. ^\-^)\^-fV 
-h^ (DPL) ^lEft-r^wttli *9^^/^"v^:^*y 
T^Uv^'HJ:*). U :7T u>xif y h^tS-mM^T^met- 
i-^o ^y:^mmk. DPL^Ttf. ^<r>\jk. y^-^ 

;i'fflil4R^DWL 0, DWL 1 *M:^H i g h tc^-To 
40 -b;UT'-^»a^ii^f^. tfy b^;^>^^V s s tw^U 

vStL^ DWL 1 , DWL Ot^^H i g h<Dfzib. g 
liiWi-. #Sim^^'V^<>'^^OM«JiO VU^») U-t y 

[0 0 8 7] 0 13 (b) ti. (1/2) V d dSSyu- 
V:fi^mv^(om'^^fr^\^^ 013 (a) HJt-^. ^^u- 

Yiim'&^^fz^.^Wi^mmmmx^hho mt. 

[0 0 8 8] (^8 co^J&ffiJ^) 0 1 4 ii. :*:5I^60» 

8 (r>nmffm\z^^t>h F R AM(7)16f^:^^*7j^i-^-i-zS 

50 wmxhho 
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^ Miih 9 > :^ ^ i:'ft'LX \f y hm^^^mm^it. 

-Y^^ mil (b) ) \zi^\i^X\t^ -T^U-hmffi*: 
tijf'^Bt, V s s— V d d — V s s h 1 lili&l^^-^fLi^J: 
ii-ofzi)^. mil (d) t:^L/::J:^U. f&fn^J-ffii^r 
P s> ?*a55'1ia:^P r ti"^^. "1" r-9\tY s 
+ P r . " 0 " T-'- ^ P s - P r i: . 
-^1:^^>E) { 1 T/1 CT'(i^(754^^) o L/^-L'^T^^'*^ 

i:m^'t^'ijt^yj^(ovy)\^y'u- mi 1 

(c) ) (i. -T^U- hSE^i!jf^B#. V s s-Vd d- 
Vss— Vdd— Vsst 2ffiliif^^-^. 117 7 (e) 

m.^.ij'^ofzo 

[0 0 9 1 1 CtiUit LTm 1 4 Uib^v^T(i. liS^T)-/ 

1114 (a) ti. yj-f'-v-vNF. :7'b-h (P 
L) ^OV. tfvh#a(BLs) tVdd {zm^z-f^} ^ 
^-vi-^o CltitiJ:^. WL2*Ttf. BSO^Ttf 

^^:^^/>?v^(7)M^liV d dome^^^^WSD^ti^^o 

^ > V X ^ 54 If ^ /N- -> ^ ?iJgM ^ tiT i3 

h ^ 0 VHLTio76-^ttm^'. v^>^ 

^fix\^^hfz^. ru-hmfit. v^' ^h 

[0 0 9 31 ^<7)^^*l%<i^mL:^^Ui:»). "1" 7* 
-9\tmi 1 (e) CO (2) (0^.i)-h (1) <7).StI. 
"0" T-'-5^ii (3) <0.^.i)-h (1) <7)^f^Uil#L 
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:a^ffiT'-^:!)^t:'y hjair^<^m^iX'5> (HI 7 7 

(e) uisv^T. xttoSl4tiei5R:^^oi$i?^^i£t:'* 
^) o 't(r>\k. Y>Li:^mX. Vd dtl±tf>2>^. 

"1" T--- 5^ lim 7 7 (e) (r> (1) <r>^.i)-h (3) <7) 
.^it::. "0" f'-^'fc (1) (r>^.t-h (3) ote^cS 
igf-r^o CfLUi:>). "1" r-9\t. ^T§^f^t**^ 

vm^m^tLxm^^^ixz^o "o- x-^ii. 

(3) (r>.^.i)-h. (1) <^,^JI^f^. (3) (7).StI#lC 

10 mz^fz^'fx^hfzib^ ii-t(ii^?^ai$:M^v^o M 

^£53^2 P r /ilt^^*9> / ^ Xt^-'^ < 
[0 0 9 4] COf^. tf y hjig«-(^mfiMSr"fe>;^T> 
•/lll8&-eii'l"ii'^o yi^- h;6^V d d<7)i^ t;LTi3< 

ov \zy\f hfifz "0" 7"-^5^<7)S»^^^^^^^ft? 

ti, -/u- h * V s s UTtf-i) i:. V d d U± 

\fhfifz "1" T'-3^0S»§^^^^ff*:>tt. 

;^7!?^ll-7-r'^o 't(0'ik. BSO*Ttf> WL2 5r±tf. 
If y h^^Vd dHyV^-V-vLTT^T-^ -ymY^i)"^ 

[00951 (114 (b)(i. 1114 (a) tl^L^U 

"To c:o:&ffiui3v>T*>, 1 JSOT'u- MgitiTN 2lS 

y^x^- Ywm\^fztw\m\^. -^mn^^'n-'k^^y'^)^ 

X^^o -T^V^-V-vBt, T^U-h (PL) ^Vdd. 
\£y Vm (BL s) SrVs s UittZT^U f-^ - vi" -So 
WL2«:Ttf. B S 0 iTl^f^fz^X. 

^<7)i^^uv d d<7)i:li5i>'ensn$tL^o 

10 0 9 61 CcOJ:^^iS^mL*S:tri: "1" T 
-9\tmil (e) (7) (2) <r>]^.i)-h (1) 0.«i^Ji. 
"0" •F-^'li (3) (1) (D^^l^zm^L 

LSr1aja6T. V s sUTtf^t> "1" -f- (ill 7 7 
(e) 60 (1) <D^^.i)-h (3) <7).irjz. "0" 3^ t 
(1) (D^^-h^h (3) coeStlil^i"'i>o 
[0 0 9 71 ^ItLUJ: t). "1" x-^li. ft§^ft-e# 
40 Simft^^^:^^* y Y^fi. n'^^^^JSL^ : 2 P r /ittlf 

•y h^tifs-^^ Lr^c^^ai^n>2>o "o" 

(3) (o^^^t-h. (1) O.irtitT^, (3) <7).a;u^;E, 
fz^iX^^fzit>^ m-^{ii5t<J^m^tt^v>o 

(0 0 9 81 }£y hmi(r>m&^^-t>:^r> 

y^mS&xm^'t^o XU- h^^V s sOS S tlLTi3< 

i^fi. ^(D'ik. XU- h^V d (i\zAL\fht. V s s tl 
50 Tif^bix/J "0" 9 <D^m^^^m'xi:>iX^ 



( 

19 

&^f)^^T-t^o 't<om. BSO^Ttf. WL2 4:± 

10099111114 (a) (b) (D:fj^it. 5fe®<7) 2 T 
/2C^^ mi 5 (a) ) llfe^ifflT^^L. 

hmm^t^mLfz. ^^m<DU^ mi s (b) ) 

Sffl-C^^o IT/IC, 2Ty 2 C(Dmy3 

[0 10 0] (ms(ommBm) mi 6i±. ^^m<Dm 

->y>X^7F-ro [HI 6 (a) (i. HI 4 (a) O^i 
^^^L. HI 6 (b) liiai 4 (b) O^-g^^^fo 
[0 1 0 1 ] H 1 6 (a) tiist^T. mi®ONB#li. m 

}S7!>^^^c2:^±7!i^oT. yu- V s s H»*> 

hS^T^'J-f-^- vm?® : VB L) 4" V d d -tr 

ccmin UTtJi^^ stt:: If hSSmfi (tf^y hH-ZU-f-^- 
vm?l^:VBL) *V s s tlTtfn.t^. '^)i^r-^f)^J& 

[01021 Hie (b) Ui3V^T. m?SONB#(i. m 

^^-vmiSlVBL) V s s rtSRy- 
■ y^^^^LX^^h. hm?2:*V d d iz-titi^^' 

)\^r'-9i)mm^ti^j:<. «?f.OFFB#li. VddT^iW 
ccmin {ZTi^^^^fiZ-fU- hm&* V s s (iTtftLlf. 

[0103] (^10 (onmmm) mi at. :^^m(D 

^1 0<7)^Jffe?f^|gU^t>^FRAMO-t>XT>'-/S|51S 
fiE^^i-HT-^^o HI 4 (a) OT^'J ^-V'- vB#. ^ 

u-h^vssu. }f y h«a^v d dni-^:*r^{ciiffl 
^ -t > X r > -/[ifS^-^i-o 
[0 1 0 4] -t>XT>yii]8&hliglJU. kf yh^^T^ 
U -f- ^ - vi"^ ;f^-«6<;) h ^ > V X ^ ;6^tStt :K"Ci5 *) . 
T'U -f^-V- vB#(lE Q LM^^ Low U^)\^{Z^:hZ t 
iZX^. tf V hiaWS-Vd dtlT^U-f-^-vT'i^^o 

[0105] (^11 (ommmm) mi sit. ^^m(o 
mi I (D'^mmiz^i:)^ F R AM(D-t> 7. ry-fum 

^^^-riHT-^^o HI 4 (b) -f-^- y 

U-h$-Vddtl. If y Ml* V s s 

- vB#EQL<I-^*H i g h U^)]^[Z-t ^ Z t{Z X . 
t: y MSW* V s s tiy^J -^A-- vT-^^o 
[0 10 6] (^1 2 60||j5feff^^J tZ^X. yi^- h 
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6o#if hiommtm^-t^h^^izmmLtzm^. ± 
mizm^itiLmmi±<o\^±tmmmi'^(om^Li}^'^mt^j: 

10 mm.i^^^(r>\f^^^-^^±^<^^^ zfii:nm'i'^z 

[0 10 7] HI 9\t%m\Z^\1^h§r\£y Y/^)Vi3^ 

atCb-C(i. C ac7)tn:mff*V c a> Cb<7)tjt||ffSr 
Vc ht-fhtVc a<Vc bc7)H^^^^'^*9 2:Oo H2 
0{±%m\z^\'thmi 9<7)-t:;l/<ii§<7)»fMHO-W*^ 
LTv^>2>o Ca-hCb-Cli. C a 054»mft^^ v 5^ 

<r>mw^ch\zit^n<'t^zt\z];.y)nmx^ho m 

2 Hi. HI 9co#if y h/-t:;i-:^^c7)t!jft*^"t. S 
20 ^iOtiXT^'j >7.ffl||S:^L> H 2 2 ti^l^O 11 :^ *r 

[0 10 8] H2 1 *fflv^Tffimtci6f^*iJi?g-r^o m 

2 1 (a) (i5*»«#:^^/N"v^ C aOHy^-r V vXffl 
^*^L. H2 1 (b) (i5^l5im^^^>'^'vi5^ C bOt: 
X-f U filler ^i-o H21 (c) ii. CatCb^- 
3fe?«S^ML;^c*i'&Ot:Xf'V vxffi^^^-to Ca^C 
' h^^ fi 1 tf y ■ h ^^1t ^.^ fS'lt i-^ o 
' [OT 0 9] H2 1 (cTi^i^C^r'J "E'\«Sii'C a, C 
b#>?r 1 T-^t I 7^-9 (=11) *fS1SLrv^^,ar 
30 ^^LWIttc. F'\ir«il 0. C''A(±0 K AV\«S(i 
0 0 60^:^^ LT4otfc)K*^*>. 2lf'yhT'-^*E 

[0 110] m^m^mv^t lti±. c b ^T^strnffJ-iJiT 

-^*IIc;^mL. ^col^. C bOtn:mi±i':J.±omffi*il& 

mmnvf^\^^'y9\zmwLx^ ch<r>7'-9im^ 

40 [0 111] i.i3-\^^j:i)^h%m(0^\£-j V/'t)^^:^^\Z 
isv^Tli. V c a < V c b iUM't^^'k. HB^OC 
a, C bObX-r V vxffl^li. H2 2 (a) (b) ^ 

?|JS^L/Jtixx U vXffl^ (H2 2 (c) ) ii. 2a 
>S:*ft$'t^:TLS #tc. C b 0^<J^tti LB#. Ca 

50 (o-k^t^-^mnv^^^^^'y^^^-hmM^. ^mm.v^^ 
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[0 112] ±$ZLfzX^^j:^\^'y h/-i:;HgS;T% ^ 

$>I9. 2 h/'t^t'T-yi-- 2aa (P LBB 
L, PLBL) H^J-SSL/^^-^^r^trv^^o 

[0 113] z(D^mBmxi±. mm^^^^^^^ tJimiE 
[0114] (^13 (Dummm) m2 ^mxm 

COWL 0 2-7!>^^L o w U^;wtl^'?> ^ h (P 

L) Rr>\ tf y (/BL. BL) Sr/MgipMiftf'^ ^ 

CaCO "1" x-^'h "0" x-^cOMl^ 

ffi^r^PSnLT. CatC "0" 5^ § iitfo 
[0 115] 2IiISOWL 0 2 7!^^L o wW'^^vtz^^i: 

yi^- h (PL) Rlf. Vf (/B L. B L) 

f^tC. 3 lagcOWL 0 2 ;J>^L o w l/^^m^-i) ^ — 
B#IB1gLr:feV^?^cC aT'-:5'S:C allSt/'S^iitfo CI 

71^1- 1 3 Hgfa^-r — ^WL 02hBS0$:U-tvh 
-tirTt^. WL02«:Lowt7)i^. BS0*HighO 

[ 0 1 1 6 1 d 2 5 (i. ^^m(r>m 1 3 (ommr^mi^^ 

mXit. 1 -smg-CWL 0 2 SrL o wOS BSO 

*H i g htoFe^i r% Li)^i^ im^(r>c 2i(r>7'-^m^ 

^L\k. EQL^H i g hUL-Ce'y h||j:t (/BL, 
BL) ^VsstiiSL. C ai^)-^-^?:^-^^ h Lfcf^ 
(PL) Sr/MSipgcOH i g h<7)S SUL-Cj3 
EQL^LowULT. tf y h^cT)^' n ^ X$:^ 
RfeL/^?^. P L*:fe«itiOH i g hmSHLTC bOf* 

[0 117] (^1 A(n%mfm) (112 6 li. 
[01181(1126 (a) U^i-ioU. 2o<;)miSV 
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a, VbSrfflv^T, a , b «r^0 "9 ^x.-^ 1 J: 
•5. (3 2 5ti^-r<J:^^/hMitS^:^®S<7)7'lx- hibf-t 
■^%W(:^^o ^m^. SI2 6 (b) ti^-rJ:'9U. p 

a, #sb«r^»9«ix^-^llJ:>). 2o<7)^i^.Va, 
VbU^^T*^. 112 5 ti^i-<t ^ ^> /hSIii ^ ;^«>Pi 

C a<^T'-^*Sx.^x>?K^U >r • UvX^^T&^^^U 

10 ^3^T-^;&o 

[0 1 1 9] 112 5 ti^i-<t ^ \m^(oc2ir-9 

m%^i^\^W}Y^^X^y Y^^<DmWik. RON$rH i g 
iii^. RONS: L o wULTl^#i-^o t^Jx.i^. RP 

Lia^v a iiLTisttt^. "0" r-9m(r>\£y vmz, 

[1]§(DC aT-'-^'^g^iicJVibf^B*^ LT^i. 2EIEC0C 
hr-9(Dm^m^^Tik. EQL^H i g htcLT. 
20 }£y VmMiy s s\zmtl.Xi)-h. EQLSrLowU 
LT. kf y Ma*J-*Vs sli^^;^^-vt/cf*. RO 
N^H i g htlLTL-v^^^T'-^*^*':' V^\zm^\^ 
-To -coi:^. ^J£tfRPL«a^Vami4t^lSStTi5 

[0 12 0] Cicom. tf ^ h^*ii*SLT. Caf^-^^ 

i3lt^ P Llif^<i: LTti. ia2 5<r)(2) <J: d t::. 

kf-y M^cOlSiPif^. PL«rJitfTfrfL-C^)<tv^L. 0 2 
30 5(7)(l) tc^f <i:-9tl. 2Il]gO|%c;^^#^f^:C0EQL«: 
H i g htlL;^^tfelKT% PL^WioT±tfTi3V^r. 

tf y h^iiflim^PL^TtfTtiv^o St'w. \m^<r>c 

aOgEcJ^mtt §ti> 1I2 5<0(3) (7)J:^li. 0 2 6 
{h) (D<t> t I ^±tf/cS ^ii$§Lr^> iv^L. 112 5 
o(4) coi -9 t::. ^ t i ^--JSTtfT. >xr 

[0 1 2 1] 112 5(;:^7AS*?^ (CSL) <DW)im 
40 «r^i-o :*:|^tr -:' h J: 0 -fe > ^ T > T^SBO 
tf-y b^(i/hffifps. 112 5izm-r^n 

tl. /DQ, DQIl7!)-^;tM^i^7)2 ^ iO^^g-. CSL^H 

h^US^iiS tt^o :ifiit. 112 6 (a) od^^ 
fflv>T112 5<D{5) itZm-tX n t^C S L^fit/hMiJi^ 
±MiliSC7)2tt^ffl^i-tLlfle]igX^^^o ^T'^. 112 5<7) 
(6) \,zm'tXn^J:CSLii^Sm(Oii{lLX. 112 6 
(a) (50 J: ^ ^H^-C/BDQ, D Qia<OS§ii«J^^O 

50 ^ 2 t r t e^-c ^ o 
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[0 12 21 r^-'tJutLxit. ^mmi^^^^^'y^ 

i:m^^ri>X\^^L. 112 7 (c) (d) 
^^^■V/>'v^«:fflv^Tt J:^^o 112 7 (c) (Omxit. 

v^-'fu- (DPL) (om^^m^^ 1 1 2 m 

S(Dm^lhLX. Va^ , Vb' tm^^^ti^zx^ . 

Ca. Cb(D^^(D't)V{Z^t>-^xr^'--^)l^mWii:'^ 
,L-^>yx^^o 112 7 (d) (OmXit. DPLnU 
li. imi^ 2[i]§T-^fb^^^-r<!:^>. y^--t;i.mfi 

[0 12 31 CTxi^. S^^^l:0#^m«^^^>^^*v5^ 
DCO. DCl^ffljtLT. 1 llg(7)M^aiLB#UR S 
Tli-High. RSTO^LowULT. DPL^H 

i g hUf '^lfm^^^^^^^•v^CD0;6^^tf y 

izm^tti^ti. 3ms(om^ihLmzRST oi:H i g 

h. RSTl^LowtlLT. DPL4-Hig hCi"^ 

-S'^Hft^^-^^/'^v^ DC 1 :6^^t: y h^izm^th^ 
tt^ REFRENCEfiljOtr 7 hjSima^'^x.'l)^ 
T'^^o mmtLX. RSTl<i:RSTOS-High 

[0124] (^15 (D'mmmm) U 2 S (i. 
»1 5<7)||ife?f^.^U^^t?^FRAMcOttf^^gi0^-r>2)/- 

*!)Oi&f^^>r ^ >^*iir-*^o 112 4 ^M't^.ifii. y 

U- 1 ^ 2 [pl@r% 2^±tfTtf LTV^>E) 

r-9^'t>:^T>^xmmLx^tL{i. -^mmi^^^r 
■CO 2 as^T^-^if ^ ^'^^ V 3^ i ^ y ^ X ^ ^ 

Y > -tr T- § . fi;^ m L o§^l47!i^:tiPi fSj -tr- § >E> o 
112 4 ^IWHtt^lI2 8 tiiSV^T. (1) tl^f 1 ID 
-3[ilgPe1-C->?rWL0 2 t B S 0«:';-fe-y h-t^-ftl. 
WL02^LowOSS. B S 0 i g hOi ^ r*^> 
l!lft^Bg'C*>-?)o SmgUWL 0 2 tTtf^B#(i. Ca 

[0 12 5] Z(r)Xn\z. ^mtVrj^^iTU- h:^^i: 

[0 12 6] (^1 6<DmmBm) 112 qsu^hs 0 
(i. ^^m(Dm\ 6<Dnmmwjzgiit>^FRAM<Dmi'f 
^mmi-^fzib<Dmi'^^ ^ ^y^mx^y). %m(r>^\£ 

f^^s-nsLoo, 2mm<r>%mm.^^^><'y9m.^\zx 

B^^i-^iftf^^^i-o l^>316t)titi. H 1 4 OXU- h ^ 
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(0 1 2 7] 112 9<nmX{t. 7.9 y K/<-rB#. t: y h 

-h=&Vs stI'/';f-^-vLri5<o WLO 2, BS 

C a umi±7ii^^en*fl^:fx. C a^OT-'-^'^-'^^ai^n^o 
-eo^. -/l^- h«r/Mi$iOH i g h U^;uii"t-& 

[0 12 8] ^Of^. PL^Low. BL^Hightl 
LT. C aH-^mESr^nJDLT "0" , "1" "r-^ 
10 OMS:*< L. BSOS-L owU^;HCLT. -t:;l/-Xn 

ipgcOH i g h •f-'V- V LT 2 [p]@ ^> B S 0 

i g h u^;nci->^7^i{t-e. c b(7)3^ifii;^/^^^^' 
V ^053^617='- ^^T&^tfy hlttc^^i^tB^ ft. PL*Hi 

^6. P L^L o wU^;Ml-r^o aiUBti. Ca<7>S» 
§ii<J^O«^tTd;'^i<>. ^^P L4: 1 IiI±tfTtft- >2>/itt 
-CiStfo ^i^. H^d) ^ t:: 1 [iIi-3 [a§ 

20 -CWL 0 2 ^±tfIIi-«7>=^«B&T'|^ 

[0129] 1130{1[129 <hIHl#ti. HI 4<7)XU- 

httfy ym.^mz'f^)^^-V'f^^^xz.fL^%'^ 

LTi/^^o 113 0 O^Jtrli. 1129i:yi^-h^tf*7h 
m^(nm^i)^'^t^fz\'rxhh\tWiMx^^ o 7.9 y V^<^ 

tf*y h^^L o wU^^mXU-f-^-vLT. XU 
- hSr/hMipicOH i g h U^;HiXV ^-v- v Lrii3 
.<o WL 0 2,^ B S Oiiif^f^li. XU- blEibj^rc. 
'5^^m#:^^^^°v^ C a umffiTii^WSD^tL. C aior- 

[0 13 0] ^<DWi. PL^High.BLS-LowU 
LT. C aU-^mi±^enSDLT "0" , " x - ^ 
O^S-*< L> B S O^L o wU^Jl'tlLT. -feJVXn 
-j9t}£yV^^i^m't^o :z(r>fii\z. Xu-h^*:fe 

lSiHc7)H i g h l/^;VUX'; V LT 2 US ^> B S 

0 *H i g h U^;i-tci--5,/i(tT% C b(7)3^|fm^^^ 

40 46. P L SrH i g h P^^U'tl-t'^o 3E]gli. C a <7)|? 
#^ii;^<7)<i^tT^;^c*^). S^^PL^lOTtf-Ltfi-^/i 
ttr-iStfo H+d) ^U^-r J: ^ 1 Iig-3 m 

gr-wL 0 2 ^±tfii:i-^7)^^B&r-^^o 

[0 13 1] (^1 7<0^iS®Ig) 113 15lC;^113 2 
(i. :*:5&^omi 7(7)^iSiJffltl^^;5>FR AMOiftft 
*^^i-^/^46<7)tolJjft^^ ^ >XlIT^f). 112 9 
5:^/113 Oc7)^^^^3S Loo. $ U P Llgi&lllfJc^ 

[0132] H 3 1 <r>mx\t^ 7s 9 y KVnM y Y 

50 ^S:/h®ipi(7)H i g h U^il-lcX'J-^^-vLT. XU 
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- h^V s sUyv^-^-v-'LTiD<o WL 0 2, BS 

^(D^ik. T'U- h Sr/hMil>i<7)H i g h 

[0 13 31 PLSrHighO^t. BL^«r 

LowULT. C a H— ^mJE^entDLT "0" , 
" 1 " 7''-'$^<D^^M< L. BS04-LOW U^Ji^iiZ L 

U- mS::^S*i<7)H i g h LT 2 SJi ^> B S 10 

a6> P L=^H i g h U^;i'Hi-^o -eLT. BSO^L 
owULT. fcf-y hS^SrV s s nyj^ir- vL. T^U 

- h «:/Mgipg(7)H i g h U^;VUi-^o B S 0 i g 
hULT3llIa^^^T^o P L*/hSilii<7)H i g h;^^b V 
s s tii->2)/ittr-c aCOSS^iic;z^75>?-e§^o m 
4^(1) ^IC^i-ct^mUli^ailig-CWLO 2€r±tf 20 

[0 1 3 41 (13 2o«aj-e(i. > hVNMB#. yu- 

hj^=^/hffiipl<^H i g h U^;mLT. t: ;/h^a=^Vs 
s tcy'J^^-i/LT;^<o WL 0 2, BSOM^k 

yu- h >^ V s s i/-^;uu-r^^. '^mMi^^'^^^i^i^ 

[0 13 51 -f-cof^. PL^Low<JOSS. BL^tSr/h 

MfPitOH i g h U'^^m LT. C a ^^JE^^nfiDL 30 
r " 0" , " 1 " -r - ^ <7)^^^< L. BSO^Low 

Hlg ^) B S 0 i g h u^;^H'r^;t:ttr% CbOSS 
ft. ?Li±m^(OH i ghU^;uuL-c. -^wmi^^ 

(Onm^ih^'^-t^fzib. P V s s U^>'M;1-'5>o 
■eLT> BSO^rLowlcLT. ^ h^aS-/Mgilii<7)H 
i g h vi-^o BSOSrHighU 40 

LX 3mSinno P L«rV s s U^;V75>>i^/hSipSOH 
i g h U^J^i-'t)fitt'CC a ;S)o ^ 

m^(i) mzm-rj^nizims-sMSx-wLo 2 
[0 13 61 (^1 sontfef^®) ma 3(±. ^%0>go 

^1 S(r>nMMmiz%t>;b FRAMcDmi"^^ ^^-t^fz 
[0 13 71 m3 3T-(i, C a(Dm^lhLit. h«l 50 
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«l«-v s s tcituyj^^- v*t-5>:^S:=^SfflL. cb 

OHcJ^^S^TMi. If y h^tyu- h^?rV s s tiyj 

#^ii^tfi^9o *^i&ff^BO#^(i. Ilnig--3I1I@ 
mx. B S 0 ^WL 0 2 0±tfTtf«r«B&T*^^,^.-C*> 

[0 13 81 (^1 9<r>^mmm) 113 4 1^. :^^m(o 
mi 9(DmM^miiZ^^t>^FRAM<r>W}i'^i:um'r^fz 

[0 1 3 91 113 AXit. C aOffc^z^tbtii^ T^U- h 
la^/hMtlcOH i g h U^iHiy; V y h 

s s{zmzy^^)^\-'J^h^^'^MmL. Cb 
<0^<^^l^§TMi. tf y hlSl^yu- h^lSrV s s tiy»; 

v^^o C acOS#^i2i^rMi. yw- hOJitr;t:tfCS 

mx^ BS0twL0 2o±tfTfrfSr«B&t:-i^^,a:-eafe 

[01401 (^20 (D%mnm) H 3 5 (i. 

X. m^i^Lfzr-9 tmr-^iw^iLtfm^. 

X. $miR(0^mM.i^^'^^^'y9^t'yB-ht^ti. ^ 
COON Lrv^^-fc:;u h ^ > v;^ 3^O0NSfit<7)ff^£l^<t 

or. m:^^x{i^^:^mm^(Dm. 4mii(o^k^mi^^ 

[0 14 11 5fe8iti:fcv>Tii. -t:;vyn y ^rto^^U 

ZfifSiiXlt. yf-+^X^^o mSSit. 

[0 14 21 [13 6 (i. ±tl(D?amim^Lfz^^m(0 

m2 0(Dmimi^mi:^m-r^fzi6<oi,(ox. 

^ o 

[0 14 31 mi (oyjmt. >^^';-tr;ur u^^cotf y 

hm (BBL. BL) ^-b>;^r >ySSOtry hB. (B 
BLSA. BLSA) (OFb^H h ^ > v X ^ (Q9, Ql 
0) i:WX't^:fjmxi)^o >^>r>y (Main Amp) 
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(Dy^hy^yyr (Write Buffer) ^-hM-r-^i^^ 
iitf^i^. BDQ, DQ^I^iiLT. -trVXTvy (Se 
nse Amp ) gfcO^'J y ^"7 n y ySrJK^ LT. Ste-T- 

(Q9, QIO) COONS^t. 
il/TU^f fflijOlfy m (BBL, BL) 60§Si:<0RC 
^^&Uc^:^). BBL, B L<DW^ii-^(0&&mii^m 

[0 14 4] m2(D:fjm^. ^^yry-f (Main Amp) 
(r>=7^\^^<-jyr (Write Buffer) JSt'- ^ Sr*# 

:^JT'BDQ, DQ^^IEiJjLT. hhM.m.'dy (B 
BLSA, BLSA, BBL, BL) OHigh 

[0 14 51 3ttatJlJiC0/<'y y^T^fflv^/:: 

Mt^. -«BDQ, DQsKvMitf -y h«|S-v3- h LT 

10 14 6] (112 \ <n%imm [ii3 i\t. :^^m<r> 

113 7 (a) h^>vX5'-tf^X<0^:t>i)2MO^ 

10 14 7] (^22 (D^mmm) su. :^^m(o 
m2 2 (Dmmmii:i%t>^F R AM f:mm'r^fzib(Di^ 

y {M2m) . Klft (GC^) . ffitic^ (A 

Af) . -tii^gfi^^ (Mie) . 5*^mf^^^/N'v^<7) 

T^SmM (BE^) . }lW9M (TE^) . D^^^V 
^y'y7.9m^ty'&Km\y^^-m (Oimp^) . 
U\ -M2mz2y 9 ^ V ^ TE-Ulfii^y 9 ^ V. B 

[0 14 8] 133 9. [3 4 Oii. 113 8 (C^tt-^ t-'i' r 
^ h ^53^^}^i-v^J: ^ li:9^ttT^^ LT*)^o 13 4 1 
it. (33 8(7)U^T'^ hOA~A' Pal. B-B' f^l. C 
-C F^. D-D' ra<30»fM«?JS-^-ro TE, BEii. 
-?-0±liffML;^jM 1®^-^TE-M 1 
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BE-M\fii::2y9 9 h LT^^ ? tiT v^^o Ml 

Ji(iAA-M 1 mz2>9^ v^^LxhKmtmm:^fi 

ho 

[0 14 9] 13 3 8 ti^i-i: M2 -M 1 mt^ A 

A-U\m::iy9i7h. M 1 -M 2 Fb^ n > ^ h ^ M 1 
m^iVLX^^^iXX\^^ho HIS 8-114 ItiiJV^r. 

fflT-§. wOMi ee^tiyu- hse^tct®fflT-^rv^ 

[0 15 0] 4*tw. US 8 -13 4 1 0«^rM±. M 1 O 

^mmrthj^^') ■t;utci3v^Tii. -tjumz-fu- 

*:tit-rtCBEg^^-C-/U- 

[0 1 5 1 1 TfeSIcO^ ^)VXi±. -fV- 
Ji^yu y ^UfiZO . 52|s: i^t^:^) . I*:^v^(i2* 
T-igti'c (33 8 -04 lO-ZU- hSS^a^OJ: ^ tl. 2 
MtP LBB L, P L B L <7)M 1 gti 1 tf y 
TSem® (BE) tBE-Ul =t>9 ^ hi: 
30 5ttLii^. $lrUlil3 0l^ffiiaii&:d^||S-e§^o 134 lO 

-^ji^rviy^tm^Lx^tiif. vm<omm^)i^ 
y n y ^ mx<D^mi)mmiizmmx^ho 
[0152] (SI 2 3 (onmmm) 13 4 2 li. :^mm(D 

m2 3 (DmmMm^^^MhFRAu^m^irh/zi!6(Di, 

40 (3 3 8 ?*:i:^>l5]^*T*^^o 

[0 15 3] 13 4 2 li. fef y (M2S) . 7- m 

(Gcs) . w^m (AAg) , (Ml 
m) . ?^simft^^^^<v-^<7)Ta5ms (be^) . ±sb 

m@ (TEg) . D^>r-/h^>v;^^ffl^:t>aAU 
^^-^ (DimpS) . M 1 -M2F4=' >3^i5^ ^. T 
E-Mlf^-ny 9 ^ Y . B E-M 1 F^n >^ h S"^L 

[0154](343.Ei44li. (34 2Hi3tt'2>U^r 
hSr53^»3^-r^/^J:^t^59^«tT«^LT*'&o 134 5 
50 (34 2<OU'>f T-^ hOA-A' FbI. B-B' f^(r>m 



( 

29 

mmi:^'to TE. BEii. ^<D±iiZf^&LtzU im^'^ 
hTE-Mim::3>9^ B E -M 1 PeTn > ^ h 

[0 15 51 [113 8 tc:^t- ct d t^. M2 -M 1 reTii, A 
A-Uimz3>9 ^ M 1 -M2 Wn>5^^^ h tM 1 
^^^LT^I^t^nrv^-^o 114 2 -1114 5 UiSV^T. 

[0156] El 4 3 -^(U 4 5 <7)«^T-{i> M 1 (O 

*it-r u B E @ h^'T- y u - hia ^ t- ^ t&m'^ 

[0 1 5 7] ^@lo>-^';-fe;i^-c{i> -/u-hSE^ii-t 

tfo 114 3 -114 ScT^T'U- h@ei^SB<DJ; ^ ti. l^co 
T^U- h^PLC0MlS(iTSBmffi (BE) ^BE-M 

1 3 > 5^ ^ h ^mtii£. ^^i<zm 7 9 o^ffiiu^^^^a 

-V^^o 114 5 c7)iyfffillU:^i-J: ^ BE^^tfv h 

^:^\^iz^mLfz^)^yu y ^ tmm.Lx^tii£. -xu 

^ o 

[0158] {^24 <7)«iSff^^) H 4 6 ii, 
^24 0||Jfe?f^IgU«:b^ F RAMi:m.m'r^fzib(r> ^ 

(7)-c% 113 8ou^ir-<g^. T'v'^-f xisit-e> 114 2 

tmmi.zy'^u- h6i^^^nt>^j:\^^m^. En^5feM«7)ii7 

r MIS:^L-C\.^^o ^&m^)ll4 2 ^l^^tr* 
-2)0 114 6 (i. t: y (M2S) . 7- (GC 

m) . ijtw^m {A Am) . ^tji^w.^ iuim) . 

mf$:^^y>?>^OTaS«S (BE^) . JtSBS^ (TE 

(Dimp^) . Ul -U2f^ziy 9 ^ Y . TE-M 1 
m^iy^^V. B E-M 1 Fain > ^ ^ h ^7]^LT^/^^o 
[0159] 1147. Il48(i. 114 GlCi^tt^W^T 

^ Y^Hi-^^ir^^^nizii^^tx^Tr.x^x^ho 114 2 

114 6 tl^l-i: ^ Ifvb^BBLtlS 

^^fih^)\^y'^y y\tmA 2 tm\:.x. 



16 ) #P3¥11-177036 

30 

\z^m^ith^)V'7'u-j ^\z^\^^X\t^ ±MW& (T 
E) tTSSmffi (BE) co{a:fi;&M -feil/^g^t: y h^:^rS] 
u-f ti-rv^^.6;r-*^o 114 2 mt-<> K«L;'c-t;^r 

)VX^)\^'^^ :<^mW]^ti^^'k. 114 6 0:^;&?-t;W-9' 

^ :<^m4^X § >S> C i: H ^ ^ o 

[0 16 0] (»2 5<^mmBm) 114 9 1^. ^^^(o 

^2 5<0|tifeff^Slt^^^^FRAMSrgi?g-f ^f^i^Ot 
-t^ulSiiti. 113 8 ^I^--C^>>^o 114 9 li. 

(M2e) . V- K«i (Gcn) . ts:nm (a 
Ag) . 't)\^^um (MIS) . w^m^^'^^<i'^<^ 
T^mm (BES) > ±^mm (tes) . ds^^-^^y 

E-Mira1n>:$^:5^ h^^LTL^o 
[0161]1150.1151(i>1149 {Z^if^bU-iT 
20 h^S^t9^-rv^J:^tc55^tt'CS^LT*^o 114 9- 
H 5 1 U;fev>T. •tr;l/I*ias>' - KSJ^fflE^M 1 (i. 5* 

[0162] (^26 O^teff^ffi) H 5 2 ti. ^^^(O 
m2 6<D^mMB^Z^>t>^FRAU'i:mM't^fzisb<Di> 

<r>x. m4<Dmmmm<7)^mms^i^m.i-^^'^')'^)^ 

-^xiy 9(0^i^e^^j:}y^r^ hmi7ikLX\^^^o 115 2 
30 {±. \::y (M2S) > 7- (GCS) > ffitS:^ 
(A AS) . "tJl^^mm (MIS) . S^ifmft^^^-^^'v 

9<DT^mm (BES) . iiSBmffi (tes) . d^-t 

y h^^vX^^ffl^f ;f ^^Affll^^-V-S (Dimp 
S) > Ml -M2H=? TE-M1P^3>^^ 
B E-M 1 Pb^h > 5^ h $:^L-CV^-6o 

[0 16 3] US 3. 115 4 li. 115 2 H:fett^ U^T 
^ hSr^O^-tv-^J: o {z^ifX^Tj^LX $>^o 

[0164] li55li, 1152601/^r^hOA-A' 

B-B' c-c ra. d-d' m(ommm^7r^ 

40 i-o TE, BEfi. ^<D±{Zjf^^LfzMim^^hTE- 
Mim:^>99 B E-M 1 fa^n ^ h ^^LT^ 
^^tiTv^^o M iSiiAA-M 1 >^ ^ h 
XAAmtm^^ti^o US 2 tc^-Ti: ^ M2 ~M 
iPB^ti. AA-MlP^|3>i$r-^ M1-M2H3>:$' 

h tuim^if^Lx^m^tixy^^^o 

[0165]1152-1155 tl^v-^r. -t;^!^^^^- K 

mm^n&itXb^o 115 2 -us 5 lI:fo<.^Tii. D9 
50 >f T'ffl'f :t>aA-^>^iJ^(i^ll^^^o Ciliill5 5H 
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^ t -7 >r - ;!/ K h 7 > V X 5^ ffc-t-nif ^ «b nSftT&^fiM 
[0166] (^27 O^iSBSg) HI 5 6 li. ^^m<D 

\^\:x^ho 7-K^±t;, •7f-T% Al, Cu 

^(D^mmm (n^-Me tall) ^@eis:L. ^7- vm. 

i-zt^^x^^o Kia~>^> hfflo^ ^;Hei^ 

0> PLBBL t PLBLSrKe-t;^rn 7i>^T***^l: 
[0 16 71 US GTMi. yu-h^-PLBBL. PL 
m (a) tT(Dm (b) l± 1 e-y bllStC^ft. ^vMi 

hi: (1/2) vd dti@Si-^:^^tijgfflLr ^>. yu-- 

[0168] (^28 (D^mMm) H 5 7 (i. 
^2 8 0^Jfeff^ggU'e&t)^F R AMO^^U -t;^rn y 

(Me t a 1 2) t±m^^ (M e t a 1 1 ) 

[0169] (^29 (Dmmim) h 5 s ii. ^^m<o 

[0170] (^30 (Dmt&Mm) El 5 9 (i. ^^B^co 
ms 0O^if£ff^St^{^^^F R AM<Op«^ U-t;i'rn y 

/jt^^^^LTV^^bo y) . ^Sie^ (M e t a 

1 1 ) (i^ ^ >7 - Kia^ LT^v^ Me t a 1 l(0\i 

y^ir'y- ym^y^<^2\^'-si^t^mx^^o m 

•/U- hSS^IilBICMe tall immX^X^^^^o 



17 ) Ifgg^l 1-177036 

32 

to 1 7 1] {^3 KDrnmrnm) meoit. ^^m<o 

^3 lO*ifeff^SH«^^FRAM<0^^U-fe;vrn y 
7- Kl^v-v > hm^ 9 (Me t a I l) 

tall i:mmx^x\^^^o 

[0 17 2] 1116 0<7)TO2f@(7)|lii, ±(Dm(D2mm 
(7-K^gB. T^U-hSB) T-t:Uo/j^>g'(7)7- K^;^ 

fS](7)»fffi[lI (A-A' , B-B' ) ^^i-o 7-K^ 
10 (i. hSBT. 7- K^B<hMe t a 1 lS«:=i> 

5^ ^ h -/U- h§BT'(i. 1 \£y h^ttUMe t a I 

[0 17 3] (1^3 2(Dmmmm) me i li. *%0>^«7) 

^32 (r>mt&Mmizmt>^ F R AM<7);' ^ U -t^V^n y 

&[X\ 7- Kia'>^ > ^'^vEia (Metal 1 ) 

^WimLfzMX^^o me 0 tcDm^^l^. Me t a l l 

Z<Dm^Xiy':fU- hEStfeMe tall SrfiJffl 

20 T-§:Tv^^o 

[0 1 7 4] 116 1 <DT(0 2m<Dmit. ±<Dm(o 2 mwx 

(7-Km. >^U-hSI5) -C«Jo;^j*i>g'(7)7- K^:^ 
\^ommm (A-A' , B-B' ) ^r^-to 7-m 
li. > haS-C. 7- Kl^^iiMe t a 1 1 S: n > 
iJ^ h L. 7'^- haS^> hSBT'Me t a 1 1 ^"/U 

[0175] (^33 O^JSff^gg) [EI 6 2 SC/H 6 3 

V-lr;v-/n y ^(Dm&^7r^'t^MmX'$>:ho 
30 [ 0 1 7 6 ] H 6 2 li. H 7 9 <7)^ffiIll]g&T% Fg® 7 - 

vmRi>\ m^zij^Amm^m(o^ 9 }i^mm (cs 

L) S-iIJnL;'j«'^^*i-o 113 coy h (053^ 

i5ll:^^*>Ka-e^^o [ii6 3(i. n 7 9 <^^ffl5[iig&-e. 
7- mv^v Mt::*7ASlR«lfflO> 

(CSL) ^iiSnL/c^-g-^r^i-o 133 

[0 17 71 (^3 4(D^mjfm) me4ii. :^§km<o 

^34 OHJfeff^j^U^t)^ F R AMO-lr;v«^4-^-r»f 
ffillir-*>E>o us 6:^->b[iI6 3 0CTr-(i. ?^»m#^^^ 

:$:*i&ff^jffi60|116 4 (a) - (f) (iEI 5 6 T^-^blD 

[0 17 81 (a) (i. 3i^mf$^M6 1 (C±SBmS6 2 

M-t^ge^6 3 ^BKLT^^^J^^i-o (b) ii. (a) 
USDxT. h7>vX5^ffMf^. S i 7^7^. Wy-7^r 
^0 7^^i:^6 4 «:B^L. -f-0±{lTgBm®6 5 5rffM 
L;t:f?fl^^-ro (c) (i. (b) tij!JDx.T. 7'^i>^i:T 

50 amse 5<orBiJi. ?s^m**tfl-<7>ifi:^^^i5s<v<ur 
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[0 17 9] (a) - (c) (Om-Clt, ±SiSmffi6 2 i 

mS6 2^g^ScLTff^^LTV^^o ^nuJhfL ( d ) <7) 

[0 18 01 (e) (T^^\X-\t. (c) <7)7^^^'ff^j3g?t. 
BS^ae 3 ^ -b h ^ > V X 5^ Oi£t!c§ (O^^UX h ^ 
7 imWLLX^ rj>^^ ^ h.i^-;K7)r;<.^^ hit 
Sr/h?<LTv>^o (f) (OWTIi. (e) <7)t?iJUSD 

'$J-ffil:<5om:^tt^?:fe§v^i&>g'HiSffl-e^;E>o (a) 
-(f) (Dmxu. ^mm^^m^iMx^fzm^^mLfz 

[0 18 11 (^3 soymmmm) me s-^me sa. 

[0 1 8 21 il6 5{i. 114 0^ffi[aSS-C> R«L/c-tr 

[01831 ii67ii. [14 (ommmmx. ^mLtz^ 

i-o 116 8 (i. mi 9 (D^mm^r\ ^mLfz't)i^y~ 

[0 18 4] (^3 6(Dmt&mm) me 9it. :^§^m<D 
ms e<D'^tkBmi^%t>^FRAUi:mM'r^fzis^(Di> 

^LTv^^o m3<Djj^iizmmx^^o -t^i^- 

MEftHlS&ti. 1 o<7)-t;i/rn -y :5^C211'J2:'1|-C> KM 
m(r>-fu- hmW}mfi^£>m^j:i><otit^xi<^EiiZ'y^i^'- 
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[0 18 51 HIS 8 -me sx-mLtzzfu- h 

10 M.x.^j:\^^fzibX$>^o w:fLHit^T. SSt^^ii. ^7^1^ 

[0 18 61 ^mmmm^^^^^xit^ yi-- h^aseiao 

^^'^mi^'T^^nx^^bo 
[01871 (^37 (ommf^m) m 7 o ti. ^^m<D 

20 ^3 7 (r>mMMmii^^^t>:bFRAM^m.^ir^fzisb(Di> 

v^2 T/2 C;^^-e. yw- Hgt&i--5>^'&t::iSffl-e^ 
Sc**i)SLT. 2-fe;v:/n-y^iiH@(7)#J-g-T'ES-C 

±^<x^. ^^j:^nmt^mm,x^^o 

[0 18 81 (»3 8<^*Jfeff^^) 07 l«i. 
^3 8<7)||ife?K!KU»t)-i)FRAMO[i]K«^«r^i-[a 

h ^ > V X n MO S TltjSii-^ OTMi^ 

• -To 

[0 18 91 -Oi ^ 

y ^ SlRia^ V d d tXJitc^EEi- ^ c: i: ^ < Ibf^T* § . 

Ti3»). -rn-y^ilJ^^tiiaS-C^^o /WL 
40 i iiWL i . /B S iiB S(±iSmiE<7)fflam-^-e*>-5>o 

[01901 (^39 o-^mmm) 1^ 7 2 li. ^^^<d 
m3 9 o^jssji^u^t)^ F R AM<DM^m^i7r^-tm 

^ h V > ^ ^'^%(r> n MO S "C«^i-^tO-C{±^ 
<. nMOS t pMOS*3fe?iJSI*T-«^i--&«^Sr7i^ 
i-o 

[01911 ^OJ: -7 ^W^-C^ttl^. 7- KH. rn 

y mim^ V d d w±u#ji-r c ^ < isft-c § . 
50 mwi^^^^^-^^^^^^o ^to^jTMi. iiaosiem 
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*c -fu-hmi. mi 9(r>xn^£ imm<r>m^ ( (1/ 

2) V d d@^yu- h:^^) I114 0J: 

^ o 

[0 19 2] (^4 0(7?^te)Bffi) 11 7 3 (4. ^5igg<7) 

[0 19 3] ^%?^l4±izEL/^-&*JifeUfflt-Pl^ 
[0 19 4] 

i^momw:] i^x±m^Lx^fzxoi~^^mi~j:ti 

•*J-^X(7)ism«fk^*?ar-a^oo. (1) iT/icM 

;i*Brtgi:=fc^o ^"bH, (2) ^»mf*:*-v>'^vi'<73'Sr 

^PjIZ. (3) »#ii<^^^<7)/ -f X^te^^T-i 
-So ^h\.z^ (4) yu- MBft:;^^T-'^. -/n-b^^n 

(5) Sbic. -fe;l'4-CM0 Sfb-t--i>- tt- J:. 

lia 1 1 mi oiiififf^i^H'^*^^. F. R A.MS-^-rus&fli 

[114 1 E13<7>^®«aj^^f ll£S»fi£llo 

[1151 |g3,<7)||*gff^Sl-f^*3^FRAMS-^i-[iIKfl} 

[del m5<r>m)&<nm%mi7f^-t9-iiyirm^ 

(11171 m4 0*Jiiff^SUiS*2i>FRAM*^-r[H]S&« 

[0 81 mi <r>m'a^(Dm\'^'S^i7r--t9 ■< ^y^Mo 
[1191 »5 0^iiff^Si;^iD^FRAM4-^i-ilS&« 

[HI 0] ^&(r>nmm,\^^t>z>vRkui7r--tmn 
[mi n 119, HI o<r>m&(r>m\'^mi7r'.-r9^ 5 > 

(HI 21 m7<:0||ifeJ^^U»*3-6FR AM«-S^1-11K 
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(HI 31 HI 2 (om&'nmY^mifr^-r 9 -i ^ yymo 

(HI 41 lg8<0|life»^lC#*>&FRAM<7)iftf^*^ 

(HI 5] 5fe®0 2T/2 C:^^W«^*^i-|5II^«fiE 
Ho 

(HI 6] m9<r>^mWfm<OW)i^i:7r:-r9^ S.>{rmo 
(HI 7] mi 0<75^Jiff^]^u«*>4FRAMO-tr>;^ 

ry-fum&^m-tmo 

[H 1 8 1 m 1 1 WHifeJ^® tc^t>^ F R AM«7)-t > X 
10 T^^ygBfll^^^-tHo 

[HI 91 5fefiiirj3tt'&#tfv h/-fe;w:^S:<r)-t;i'rn 

[H2 0] HI 9(^-t:;Uliil<08lf®<0— PB^^-fHo 
(H2 U HI 9<r>0-\fy V/-^:)vy]^(r>W}i^i'iiifi> 

n j^T^ ->xffl^?r^i-|2lo 
[H2 21 vxffi^^^-rilo 
(H2 31 »1 2<0||igff^.®{;^t)SFRAM<Oj<*'J 

■tJUyn y i'«^*^i-»fMHo 
[H2 41 5fe8I-C-giggLfc-/U- hm»:f3^immLfz 

(H2 51 mi 3 (ommmmnmi^i^ir 9 ^ i >r 

Ho 

[H2 61 mi 4<r>^m.Mm'S:m.m-ri>fzt^(Drir&m 
(H2 71 mi 4(om:mmium-t-i>tztf><r>::3r^m 

S&lf^^^i-Ho 

(H2 81 mi 5<;3llMB.^<7)i&f't^^i-^'^ 5 ^-i^ 
Ho 

30 (H 2. 9 ] .m 1 6 .<onmffm<r>W}i^jS:-m:kA.<.i '^ir.. 

Ho 

[H3 0] mi 6<r)nmMm<^m'^i7f^i-9 ■< <>ir 

Ho 

(HSU mn<r>nmfim<r>mv^i7r^ir9 ^ K>ir 
Ho 

(H3 21 mi 7(0||MB®<0tt{t*^-t^'f 5 
Ho 

(H3 31 mi s<r>%mBmnlibV^^7^-i-9 ^ <yy 

Ho 

40 [H3 4] mi 9<7)^MJ^®<Oi6f^*^1-5'-f 5 Vi^ 
Ho 

[H3 51 5felI(Ci3tt^-e<7>ft6<7)P=m*5r^^iao 
[H3 61 m2 0O||ifeJK^t;iilt-S.«iji<^B#F^iSft 

:^^4-^i-Ho 

(H3 71 m2 1 0|tJSJK^UiJJt4 7-f h-'-f y 
[H3 8] m2 2(O^Jfe?f:J|g*ift5g-t--S,/::s:5<0^)OT-. 

H 3 <r>%mMm<r>^mm'^-^nmiri> > * -t^uyo 

9<r>^^t^t£]^'iT^ hHo 
50 (H3 91 H3 8 triJft -6 U'fT'^ h ^•r<'''J:T 
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[1140] mS S\,ZiSifi>\y^ hi^^'^i-^^^n 

[0 4 1] mS S(DU^ TO h(DA-A' m. B-B' 

C-C fels D-D' PBlOBr®«^JS:*i"lIo 
[[114 21 ^2 3<0^Jfeff^^tl-K:b;S>FRAMO^^'J 

[114 31 114 2 Hi3tt>2) U-f T'!/ h S:53^»)^i-v^J: ^ 
H5?^ttTg^L/^lIo 

[11441 114 2 H:fctt^ U-f T*!? h«r^>)^i-V^J: ^ 
[lI45llI420U>fT^hOA-A' Fp^. B-B' 

[114 61 m2 4(DmmmBJZ%t>^FRAU(Dji^') 
^)\.-/u y rO Mlo 

[114 71 114 6iI-fett^U^r^ 
tcj3^ttTR^L;'cllo 

[114 81 0 4 6t::i3tt^U'<T'> hSriJ-O^-rv^Jid 
[04 91 ^2 5<7)^iSff^^UiSt>>6F R AM^^I^i^l- 
[05 0] 04 9tii3tt>2)U>f T'^ h^53^^)^-rv^i:^ 
[05 1] 0 4 9 iiZiSif^U^ TO h 9 

[05 2] m2 6(OmmmmiZ^^i^;bFRAU^m^ir 
^fzib(Di><DX\ 0 4co^ffilpISS^^?6i-'2)^^';-t;l/ 

y ^(DMrm^^^^'( h0o 
[05 3] 05 2lC^{t^^-f r'^ hSr^^i^^i-v^i:^ 

tc53^ttT*7j^L/j0o 

[05 4] 05 2 tijfett^ U-Y T'^ h ^:^5'^)^-rv^J: ^ 
(^S^tt-C^^L/^00 

[05 5] 05 260]/'i'r^ hOA-A' B-B' 
fa^. C-C faT. D-D' rB^cOlffffiCnjSr^i-0o 

[05 6] ^2 7CO*J£®.^tC^:b^FRAM60;^^U 

[05 7] m2 S(OmmBmAZ^^t>:bFRAU(Dj<^') 

-t)vru y ^o«^^j^^i-»fffi0o 

[05 8] ^2 9 0*teff^®(I^t)^FRAMcO>^»; 
-t;V7'n y ^ (Omi&m^Tj^'t^Mmo 
[05 9] ^3 OO^ifeff^ffiti'S^^FRAMO^^ U 

[06 01 ^3 1 0^iSBJ^C^*:>-&F R AMcO>^»; 

-b;i/rn y ^ <7:)itfig:e?fl4'^i"^ffi0o 

[06 1] ^3 2<7)^JS?f^SglC>^t>>i>FRAM(0>^U 
-b;^yn i^(Otg^W^^i-Sff®0Q 

[06 2] »3 30*i£?B®{C«:b^FRAM<7)>^U 
-fe;i.-7'n y ^cotSecCT^^-rBfM0o 

[06 31 ^3 3 0^J£5B®JI«^'2>FRAMc7)^^'J 
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[0 6 41 ms 4(Dmmmwjz^^t>^FRAu<D't)m 

[0 6 51 ^3 5^0^J£ff^,«tl«^^FRAMO>^^ U 

[06 61 ^3 50^Jfeff^^U^^^FRAM0>^U 
-t;^-/n -y ^(7)^i^0iJ^^i-Bf®0o 
[06 7] »3 5(0^JSff^S^t^«^'i>FR AMO^^U 

10 [06 81 ^3 5(7)||J£BffiU:^^^FRAMO^^U 

[06 9] ^3 6(Omm^miZ^^t>^FRAU<Oj<^V 
•^)VTU^ t-fU- MEi6E]S&<^«^4"^-r0o 
[0 7 0] mS 7(DmmmmiZ^^t>^FRAM(D;^^V 

^^-00 

[07 1] ms s (Dmmmwjz^^t?:hF R AMiTTs-tm 
[07 2] ms 9(Dmmmmjz^^t>:bFRAui:7r.-tm 

20 S&«^0o 

[0 7 31 m4 0(Dmimm^z%t>:bFRAui7j^'rm 

KS^0o 

[0 7 4] ee*C0DRAMO;^^UHr;^. fi£S^FRAM 
(;)^-tU"tr;i/. -7 :t -;VT'-y KB L^t^^r^-fHo 

[0 7 51 mff-iiaiii^oM^tmffi-^Si»<7)P^ 
^7F-r0o 

[0 7 6] e&3feOF R AMCi5tt'2)ibf'^««l*S^i"^ ^ ^ 
[07 71 t^*FRAMOftf^S:Si?g-r^/^*!>O0o 

30 [07 81 %m^m<Dj^^V't)v<Dm^m^tmi'^m^ 

^i-0o 

[0 7 91 ^m^m(r>j^^v-t)i'(om^m^tm'^mi 

[08 01 5tlS5l?gO;^'t';"b;KO«^118&i:i&f^«?a«r 

BSi. BSi j. /BSi -ro »y OSIRIS 
P we I I •'•pM*^ J^^l^ 

40 S A--l:>;^T>y 

EQ L'-t: y hia-^ v ^ ;^Xit-i- 

C S L'-'iJ'y^mifi^ 

DWL i -^5^^ -7- m 

S E n MO S -t > T > -/©J^^ 

/SEP-pM0S-fe>7.r> -/©Jtan 

C y T'U >^'^4 

VB L-t: y h^T'U^-^-vfi-^ 
DBS i --^^ -•fe>'^ffl-rD y ^S^H 
50 F-^/hSDX^ffi 
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P s •••fiSfD^S^fil (Saturation Polarization ) 
P r—5S@59^ffi (Remnat Polarization ) 
V C"-t/Ll|jE (Coercive Voltage) 

R sT-u-t -y vm 
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*WQni, WQmi'"hy>i^^^^<O^^H^)H^ 
BDQ, DQ-'-r-^^ 

WENB, /WENB. /WENBD, WENBD-r' 
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1 91 
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[1122] im25] 
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